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ABSTRACT OF THE DISCLOSURE 
A transmission assembly is comprised of a main trans 

mission capable of providing a plurality of selectable 
speed ratios and connected in series with a shiftable two 
speed reduction gear unit, preferably of the planetary 
type. A pivotally mounted shift lever is provided for shift 
ing both the main transmission and the reduction gear unit, 
the shift lever having two arms each terminating in an op 
erating key and arranged so that the operating keys can 
alternatively engage the connecting arms for shifting the 
main transmission, the shift lever having means for actuat 
ing a control device for controlling the shifting of the re 
duction gear unit, thereby providing a second range of 
speeds with only one shift lever. 

-neerinasal-cakrammy 

This invention relates to manual transmissions or me 
chanical gear boxes for motor vehicles of the class of 
automobiles. 

Since continuous transmission or torque conversion does 
not exist in manual systems, it has already been proposed 
to associate a conventional transmission with a reduction 
gearing system which makes it possible to double the 
number of gears of the transmission. 
Systems of this type which have been known up to the 

present time make it possible to obtain two overlapping 
speed ranges and entail two separate controls, one for the 
transmission and the other for the reduction gearing sys 
tem. Furthermore, the reduction gearing system is sub 
jected at the input end to the torque exerted by the con 
ventional transmission in low gear or first speed and con 
sequently must have substantial dimensions. 
The object of the invention is to overcome these dis advantages. 
The manual transmission in accordance with the inven 

tion essentially comprises in combination a conventional 
transmission with a reduction gear train which is coupled 
with the third motion shaft of said transmission and which 
is capable of transmitting power from said third motion 
shaft to a transmission shaft in two different gear ratios, 
the ratio of which is substantially equal to the product of 
the maximum gear ratio of the conventional transmission 
and of the mean gear ratio. 

This characteristic feature makes it possible to obtain 
two speed ranges in sequence, namely two ranges which 
are so stepped that the lowest speed of the second range 
follows the highest speed of the first range. The ratio of 
the conventional transmission may therefore be low and 
the torques applied to the reduction gear train may be 
limited as a result, thereby making it possible to reduce the 
overall size of the transmission for an equal capacity. 
The reduction gear train of the transmission according 

to the invention is advantageously constituted by an epi 
cyclic planetary gear-train housed within a transmission 
case and comprising a sun-gear which is rigidly fixed to 
the third motion shaft of the conventional transmission, 
planet gears carried by a planet carrier which is rigidly 
fixed to the transmission shaft, and a ring gear carried by 
a shaft which is coaxial with the transmission shaft, a gear 
which is slidably keyed on said coaxial shaft for the pur 
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pose of either coupling said ring gear with said transmis 
sion shaft or of locking said ring gear with respect to said 
transmission case. 
The movement of the third motion shaft of the trans 

mission is then transmitted by direct engagement to the 
transmission shaft when said shaft is coupled with the 
ring gear whereas, when said ring gear is immobilized, 
the transmission of power is effected by the planet gears 
in a speed-reduction ratio which is substantially equal to 
the product of the maximum reduction ratio of the con 
ventional transmission and of the mean reduction ratio. 
The conventional transmission and the reduction gear 

train of the transmission according to the invention can 
be actuated by means of a single lever which serves to 
shift the gears of the conventional transmission in two 
successive stages or over two consecutive ranges while 
effecting at the same time the operation of the reduction 
gear unit in the corresponding direction at the time of 
shifting from one range to the other. 

In one form of embodiment of the invention, the single 
control lever is pivotally mounted in a case and guided in 
its transverse and longitudinal movements by a gate which 
is of conventional type but which is provided, in addition 
to the reverse gear recess, with a number of recesses which 
is double the number of the gears or speeds of the conven 
tional transmission, said control lever being extended be 
yond its center of pivotal motion by a fork having two 
arms which each terminate in an operating key, each op 
erating key being adapted to actuate successively and in 
unitary sequence a same series of connecting arms which 
control the shifting of gears of the conventional transmis 
Sion and Said single control lever being adapted to coop 
erate with a device for controlling the reduction gear unit 
in an intermediate position of said control lever between 
a position in which one of said operating keys actuates the 
last connecting arm of the series and a position in which 
the other operating key in turn actuates the first connect 
ing arm of the series. 

Said control device can be constituted by a micro 
Switch housed within the casing in which the control lever 
is pivotally mounted and actuated by a cam which is inte 
gral with said lever, said micro-switch being adapted to 
control a circuit for the dependent operation of the reduc 
tion gear unit. 

Similarly, two additional micro-switches can be provided 
for initiating automatic clutch disengagement during op 
eration of the reduction gear unit (in dependence on the 
transverse movement of the control lever) and at the time 
of each gear shift (in dependence on the longitudinal 
movements of the control lever). 
One form of embodiment of the invention is illustrated 

by way of example in the accompanying drawings, in 
which: 

FIG. 1 is a diagrammatic presentation of the transmis 
sion according to the invention; 

FIG. 2 is a simplified cross-sectional view of the control 
unit with a single control or gear-shift lever; 

FIG. 3 is a longitudinal sectional view of said control 
unit; 

FIG. 4 is a plan view of the gear shift gate of said con 
trol unit. 

In this form of embodiment, the transmission is con 
stituted by the combination of a gear box or transmission 
case 1 of conventional type and a reduction gear unit 2 
comprising an epicyclic planetary gear train. 
The four-speed transmission case 1 comprises a drive 

shaft 3, a countershaft 4 and a third motion shaft 5 which 
is in alignment with the drive shaft 3. The drive shaft 3 
is coupled with the countershaft 4 by means of constant 
mesh pinions 6 and 7. Pinions 8, 9 and 10 which are keyed 
on the countershaft 4 are engaged respectively with pin 
ions 11, 12 and 13 which are freely mounted on the third 
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motion shaft 5. By means of two sliding pinions 14 and 
15 which are slidably keyed on the third motion shaft 5, 
said third motion shaft can be selectively coupled in rota 
tion with the pinions 11, 12, 3 or 6, thereby providing 
four different transmission ratios between the drive shaft 
3 and the third motion shaft 5 in a manner which is well 
known per se. Similarly, a reverse speed is provided by 
means of two pinions 16 and 17 which are keyed respec 
tively on the countershaft 4 and third motion shaft 5 and 
which can be coupled by means of an intermediate pinion, 
not shown. The sliding pinions can naturally be equipped 
with synchronizers. 
The reduction unit 2 with epicyclic planetary gear train 

consists of a sun-gear 18 which is keyed on the end of the 
third motion shaft 5, planet gears 19 carried by a planet 
carrier 20 which is integral with a transmission shaft 21, 
said shaft being in alignment with the third motion shaft 
5, a ring gear 22 carried by a shaft 23 which is coaxial 
with the transmission shaft 21 and mounted to to rotate 
freely with respect to this latter, and a sliding gear 24 
which is slidably keyed on said coaxial shaft 23, said 
sliding gear being adapted to engage either with a sta 
tionary set of teeth which is rigidly fixed to the reduction 
unit casing or with a set of teeth 26 which is integral with 
the transmission shaft. 

It is apparent that the transmission shaft 2 meshes di 
rectly with the third motion shaft 5 when the sliding gear 
24 engages with the set of teeth 26 whereas, when said 
sliding gear engages with the stationary set of teeth 25, 
the movement of rotation of the third motion shaft is trans 
mitted by the planet carrier 20 in a predetermined speed 
reduction ratio. In accordance with the invention, this ratio 
corresponds substantially to the product of the maximum 
gear ratio of the transmission 1 and of the mean gear ratio. 
Under these conditions, if the four speeds or gears of 

the conventional transmission are used in sequence when 
the reduction unit is located in the speed-reduction posi 
tion, following which the same four speeds or gears are 
used in sequence when the reduction unit is located in the 
direct-engagement position, eight conventionally stepped 
speeds are accordingly obtained in sequence. 
The device which makes it possible to shift through the 

eight speeds in sequence and also into reverse by means of 
a single control lever is illustrated in FIGS. 2 to 4. 

Said device comprises a single control lever 27 which is 
pivotally mounted within a case 28 on a cardan-type uni 
versal joint comprising a longitudinal pin 29 and two 
aligned transverse journal-bearings 30. 
The lever 27 terminates inside the case 28 in a fork 

having two arms which are located in a same transverse 
plane and each terminate in an operating key respectively 
designated by the reference numerals 31 and 32. Said lever 
is guided both in the transverse and longitudinal move 
ments thereof by a gate 33 which is provided with nine 
recesses as designated by the references 33a to 33i. The 
recess 33a corresponds to reverse speed and the recesses 
33b to 33i respectively to first to eighth speeds. The first 
to the fourth speeds on the one hand and the fifth to eighth 
speeds on the other hand are distributed in two groups 
which are spaced transversely for the reason which will 
be explained hereinafter. 
When the lever 27 is caused to carry out transverse 

movements, the operating keys 3 and 32 pass opposite 
the connecting arms 34, 35 and 36 which are connected 
by means of linkages 37, 38 and 39 respectively to the 
sliding gear (not shown) which controls the reverse speed 
and to the sliding gears 14 and 15 which control the first 
to the fourth gears of the transmission 1, said sliding gears 
being actuated by the longitudinal movements of the lever 
27 in the corresponding recesses of the gate 33. 
The lever 27 is additionally provided within the case 

28 with two cams 41 and 42 which are adapted to coop 
erate respectively in response to the transverse movements 
of the lever with two micro-switches 43 and 44 which are 
mounted on the body of the universal joint. In addition, a 
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4. 
cam 45 which is carried by the universal joint body is 
adapted to cooperate in response to the longitudinal move 
ments of the lever with a micro-switch 46 mounted on the 
case 28. The micro-switch 43 supplies current, for exam 
ple, to an electrovalve (not shown in the drawings) which 
is mounted on the transmission and which is intended to 
control the operating fork of the sliding pinion 24 of the 
reduction unit 2. Similarly, the micro-switches 44 and 46 
operate the clutch. 
The device operates as follows: 
When the lever 27 is placed opposite to the recess 33a 

of the gate 33, the operating key 3i is located opposite to 
the connecting arm 34 and makes it possible to obtain the 
reverse gear combination. By displacing the lever trans 
versely in front of the pair of recesses 33b-33c, 33d-33e, 
33f-33g and 33h-33i, and by passing through the longest 
distance between the groups of recesses 33b to 33e and 
33f to 33i the operating key 31 then the key 32 are brought 
in turn in front of the connecting arms 35 and 36, which 
accordingly makes it possible to obtain twice in succession 
the combinations of first to fourth speeds of the transmis 
sion 1; however, at the same time, as the lever passes 
through the space between the two groups of recesses, the 
cam 41 has actuated the micro-switch 43, which has had 
the effect of reversing the reduction unit 2, with the result 
that the combinations obtained by means of the operating 
key 3 are stepped down by the reduction gear unit 2 in 
the speed-reduction position whilst the combinations ob 
tained by means of the operating key 32 are transmitted 
without modification to the transmission shaft 21 by the 
reduction gear unit 2 in the direct-engagement position. 
There are thus obtained eight suitably stepped speeds as 
has previously been stated. 

It will be noted that the wider space which exists be 
tween the two groups of recesses of the gate 33 prevents 
the operating key 32 from coming opposite the connect 
ing arm 34. Thus, reverse gear can only be obtained by 
means of the operating key 31 when the lever 27 is in an 
end position beyond the first speed position, thereby pre 
venting any risk of errors of operation. 

Clutch disengagement is carried out automatically by 
the cam 45 and the micro-switch 46 as the gears are shifted 
and by the cam 42 and the micro-switch 44 at the time of 
operation of the reduction gear unit. 
As is already known per se, spring-loaded stops (not 

shown) will serve to limit the transverse movements of 
travel of the shift lever, in the reverse gear position at one 
end and in the position corresponding to the top speed 
range at the other end. 

It will be apparent that the invention is not limited to 
the form of embodiment which has been described and 
illustrated by way of example and that a large number of 
alternative forms are available to those skilled in the art 
without thereby departing either from the Scope or the 
spirit of the invention. 
What I claim is: 
1. A transmission, particularly for motor vehicles, com 

prising in combination: 
an input shaft, an output shaft and a third shaft; 
a plurality of sets of change speed gears mounted in 

association with said input shaft and said third shaft 
and selectively operable to provide at least one reverse 
speed ratio and a plurality of forward speed ratios 
between said input shaft and said third shaft; 

a Series of connecting arms for shifting said sets of 
change speed gears; 

a reduction gear unit coupled between said third shaft 
and said output shaft and capable of transmitting 
power from said third shaft to said output shaft in 
at least two different speed ratios; 

a pivotally mounted shift lever connected for shifting 
said sets of change speed gears and also shifting 
said reduction gear unit, a gate for guiding transverse 
and longitudinal movements of said shift lever, said 
gate including at least one reverse gear recess and a 
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number of additional recesses equal to at least twice 
the number of forward speed ratios provided by said 
sets of change speed gears, said shift lever having 
two arms each terminating in an operating key and 
arranged so that said operating keys can alternative 
ly engage said connecting arms and each operating 
key can actuate said connecting arms in succession; 

a control device for controlling shifting of said reduc 
tion gear unit; and 

actuating means for actuating said control device when 
said shift lever is located between a position in which 
one of said operating keys actuates the last connect 
ing arm of the series and a position in which the other 
operating key actuates the first connecting arm of the 
series. 

2. A transmission as claimed in claim 1, wherein said 
reduction gear unit is constituted by an epicyclic plane 
tary gear train housed within a transmission case and com 
prising a sun-gear rigidly fixed to said third shaft, planet 
gears carried by a planet carrier which is rigidly fixed to 
said output shaft, a ring gear carried by a further shaft 
which is coaxial with said output shaft, and a gear slid 
ably keyed on said further shaft for alternatively coupling 
said ring gear with said output shaft and locking said ring 
gear with respect to said transmission case. 

3. A transmission as claimed in claim 1, wherein said 
control device comprises a switch housed within a casing 
in which the shift lever is pivotally mounted and said 
actuating means comprises a cam mounted on said shift 
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lever for actuating said switch, said switch being adapted 
to control a circuit for shifting said reduction gear unit. 

4. A transmission as claimed in claim 3, including two 
additional switches, one of said additional switches being 
adapted for initiating clutch disengagement during shift 
ing of the reduction gear unit in response to the transverse 
movement of the shift lever, the other additional switch 
being adapted for initiating clutch disengagement at the 
time of each gear shift in response to the longitudinal 
movements of the shift lever. 
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